( 12) INTKKN/VI IONAK APPLICATION PUHLISHKI) UNI>KK THK PATKNT C(H>PKKA'I ION I RKA TV (PCD 



(191 World InlelkHTlual Properly 
<>r}>ani/atioii 
intcmniional Burcnii 

(43) Inleniulional Publiculion Dale 
28 August 2003 (28.08.2003) 




PCX 



(10) Internatioiiul Piihlicalion Niimlxx 

WO 2003/071086 A3 



(51) liilcrmilioiiiil P:ilfnt Clavsilii-siiinn^: K2IB 43/10 

(21) liiternsitiomil Apptimtion NuiiiIht: 

(22) liilrriialional Filing Dale: «J January 2(K)3 ((W.OI .2(M)3) 

(25) Kiiin^ Lan^iiat:!*: Itiiiilish 

(2f>) PiihliailMm Lan^iia^c: I'lij^Iish 

(30) Priority Dtita: 

()()/357.372 1 5 l -cbruary 2(M)2 ( 1 5.()2.2()()2 ) I IS 

(71) Applii-siiil (/i»r ii// JrxifiihiuuJ Shiirs rwrpt I /.V): KN VKN- 
TURK CLOUAL i>X:HNOIXM;V |US/IIS|: l(i2(M) A 
Park Row. IKnision. I'X 77()S4 (US). 

(72) liivcnlors; and 

(75) liivmlors/Applicsinls {for (fS oniy>: C(K>K, Koberl, 



Iamhw 1 1 JS/l IS |: W ( :as\vcll ( Dun. Kaly. W 77^50 (I IS). 
RIN(;, Uv |RU/US|. MI2(» llcathcrhill l»lace. Iloiisum. 
T\ 77077 (US). DKAN, William, J. lUS/USI: 2:(v()2 
Cresciii (\>vc (.luiri. Katy. TX 77*1^)^1 (US). WADDKLL, 
Kevin, K. (11S/US|: I l(K)7 Spmcedalc Court. Mmisloii. 
TX 77070 (US). 

(74) Aj>en(s: MA'mN(;LV, TiKld cl al.: Mayiics ami Bodiic. 
LLP. Suiie 4300. I()(M) Unnsiaiia Street. Motisiitn. I \ 
770()2-.SOi2(lIS). 

(KI) l)csi}>mi(ed Slalos (//im.im//): Ali. A(t. AL. AM. Al. AU. 

A'/. HA. H». HO. BR. BY. B/, C*A. ( 1 1. 1 N. l'( ).t:K.Clt. 
( '/. Dli. i)K. DM. DA \'X\ L:i:. I:S. I L (iB. (MX CtI:. (JIL 
CiM- MR, IIU. ID. IL, IN. IS. IP. Kli. KP. KR. K/. LC. 
LK. LR, L.S. LL LU, LV. MA. MD. Mti. Mk. MN. MW. 
MX, M/. NO, N/. PL. PI. RC). RU. SD. SI'. SCi. SK. .SL. 
1J. TM,TR. IT. 'r/. UA. IKi. U.S. I)/. VN. YU./A./W. 

(JM) l>osl{>iuili*d Stales (/rv/**/h//): ARIK) |xtlcm (CUL (iM, 
KM LS. MW, M'A SD. SL. S/, T/. UCi. /M. /W), 

/( \miimu'ii on iic.M ptttn'l 



(54) rule: MONO-DIAMITIiR WliLLBORI* CASING 




(57) Ah.slniet: A nit>iu>-Jiamcicr wcllborc casiii*:. 



wo 2003/071086 A3 liiliiliiiiiliilMiMIiiili 



liurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ. TM>, 
I'uropcan patent (AT. BR, BG. CI I, CY. CA DII. OK, Itli, 
lis. VI l-R, (}B, <iR. IIU. lU. V\\ \Al M(.\ NL. Ff. Sli, SI, 
SK, TR), OAPI patent (Bl% BJ, cri', Cih CI CM, OA, GN. 
CiQ. CiW, MK, MR, Nli, SN, I D, TO). 

Dvrliinilhin under Kukr 4.17: 

— I »/ inventorship ( Ifw/^- 4. / 7( *V» /^ir VS only 

PuhlLshed: 

— with iniennuional sean-h report 



— i>efore tlte expiration of tlie time limit for amenJin^ the 
duims and to he repuhlislwtl in the event of receipt of 
amenilments 

(K8) Date of publicatkin of the intcrnsilional search report: 

22 July 2(K)4 

tor two-letter codes imtl other alihreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ninji of each ref>uiar issue <f the PCI ' Gazette, 



INTERNATIONAL SEARCH REPORT 



imernauooal applicaiion No. 



PCT/US03/00609 



A. c:lassii'ICation of subject matter 

1PC(7) E21B 43/10 

USCL 166/3S0. 207 

According lo Iniernntioiia! Patent Classificalion (IPC\ or to both imtioml classification and IPC 



B. I lELDS SliARCHED 



MinimuiD documentation searched (classification system fotlowcd by classification symbols) 
U.S. : 166/380, 207. 212, 216. 217 



DocuniciiLition searched other than minimum documentation to the extent (bat such documents are mcluded in the fields searched 



Electronic data base consulted duriog the iniernational search (name of data base and, wlierc practicable, search terms used) 



C. IX)CUMEN're CONSIDERED TO BE RELEVANT 



Caiegor)' 



Citation of document, wida indication, Nvfaere appropriate, of the rclcvaul passages 



Relevant to claim No. 



A 
A 



US 2002/0033261 Al (METCALFE) 21 March 2002 (21.03.02), summary. 
US 6.085.838 A (VERCAEMER et al.) U July 2000 (1 1.07.02). figures 5-7. 



1-55 
1-55 



I I Further documents are listed in Uie continuation of Box C. | [ See patent family annex. 



Special caicgof ICS of cited documeob: 

documcQi dcrining the general state of the art «>tich Is not coosittered to 
be uf pjnicular relevance 

earlier applicaiioo or patent published oo or after the intemaiioD:^ (ilioB 
date 

document u.-hich may throw doubts on priority c!aro(5) or which is cited 
to csiobitsh the publication date or another citalion or other special reason 
(as specified) 

ducumcDi rcfcrrin{^ to an oral disclosure, use, exhibition or other means 

document published prior to the inicraalional nting date but later than the 

prinrity fTrtHf rltitnrd 



laier document published alter the intematiooa! niing date or 
priority dale aod oot in conflict with the application but cited to 
understand the principle or theory underlying the invention 

document (rf particular relevance; the clainied Invention cannot be 
cMisidered novel or cannot be considered to involve an ioveolive 
step whea the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step vvfacn the document is 
combined with one or more other such documents, such 
combination being obvious to a pcnon skilled in the ait 

document member of the same patent family 



Date of ibe actual completion oftlie international search 
15 April 2003 (15.04.2003) 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarics 
Box PCT 

Washington. D.C. 20231 
Facsimile No. (703)305-3230 



Date of mailing of tlic mt^ 




rrtMor 



Telephone No. (703)308-1113 



Form PCT/ISA/210 (second sheet) (July 1998) 



(12) INTERNATIONAL APFLICA I'lON FUB.LiSHED UN1>£R THE PATENT COOPERATION TREATY (PCT) 

illliiill 



(19) World InleliiH-tuui Properly 
Organization 
IiUcni;itional Bureau 




(43) Inlcmalional Fublicalion l>atc 

28 August 2003 (28.08.2003) 



(10) International Publicatibo Number 

PCT WO 2003/071086 A3 



(51) Inlvrnalional Patent Classilk-Jliim^: E21B 43/10 

(21) InternalitHial Applicalion Number: 

IKnVUS2003A)00609 

(22) lnlirnali<mal KiUng Dale: 9 January 2003 (09.01 .2003) 

(25) Kiling Language: English 

(26) Publicatkin Language: English 
(30) Priority Data: 



M)/3.S7,372 



15 I'ebruary 2002 (15.02.2002) US 



(71) Applicant {for all Jesigftated States except US): ENVEN- 
TURE GIX)BAL TECHN01X)GY lUSAJS]; 16200 A 
Park Row. Houston, TX 77084 (US). 

(72) Invenlors; and 

(75) Inventors/Applicanls (for US only): COOK, Robert, 



l^nce I US/US]: 934 CZaswell Court, Katy, TX 77450 (US). 
RING, Lev |RU/USJ; 14126 H«Mhediill Place, Houston, 
TX 77077 (US). DEAN, WUUanv J. lUSaJSJ; 22602 
Cresenl Cove Court, Katy, T3i 77494 (US). WADDELI^ 
Kevin, K. (USAJSJ; 11007 Spnicedale Court, Houston, 
TX 77070 (US). 

(74) AgenU: MATTINGLY, Ibdd et a).; Haynes and Boone, 
LLP, Suite 4300. lOQO Louisliiiia Street, Houston, TX 
77002-5012 (US )- 

(81) Designated States (nationaijii AE AG, AU AM, AT, AU, 
AZ, BA, BB, BG, BR, BY. BZ, OA, CH, CN. CO, CR, CU, 
CZ. DE, DK. DM, DZ, EC. EE, H, GB, GO. GE, GH, 
GM. MR, HU, ID, IL, IN, lS;ii^l^ jKO, KP. KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MArMD, MG, MK. MN, MW, 
MX, MZ, NO, NZ, PL, PT, RO, RU. SD, SE. SG, SK, SL, 
TJ, TM, TR, TT, TZ, UA, UO, US. UZ, VN. YU, ZA, ZW. 

(84) Designated States (regional)t ARIPO patent (GH. GM, 
KE, LS, MW, MZ, SD. SL, SZ. TZ. UG, ZM, ZW), 

[Continued on next page] 



(54) Tiller MONO-DIAMIil ER WELLBORE CASING 



< 
QO 



130 



O 

o 




(57) Al>stract: A mono-diameier weilbore casing. 



wo 2003/071086 A3 liiilliiliiliiililiilliiii 



Kurasian paicni (AM. AZ, BY, KG, KZ, MD. RU, TJ, TM). 
European pateni (AT BE. BG. CH, CY, CZ, DB, DK, EE. 
HS. n, GB, OR. FRJ» IE, IT, LU, MC\ Nl., n\ SE, SI, 
SK. TRh OAPl palent (BP, BJ. CF, CG, CI, CM, GA, ON, 
GQ, GW, ML, MR, NE. SN, TD, TG). 

Declaration under Rule 4.17: 

— fff inventorship ( Rule 4. 1 7{iv)) for US only 

Published: 

— with imertmiional searvh report 



— with amended ctaiths 

(88) Dale of publication of the inlernational search report: 

22 July 2004 

Date of publication of the amended claims: 1 4 October 2004 

For two- letter codes and other abbreviations, refer to ilie '^Guid- 
anve Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



wo 20»3/0710»6 



PCT/US20«3AMK)6!l)9 

56 . • ' 



AMENDED CLAIMS 
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Claims 

1. An apparatus for forming a welibore casing in a borehole located in a subterranean 
fomnalion including a preexisting vyelibore casing, comprising: 

a support member including a first fluid passage; 

an eKpansion cone coupled to the support member Including a second fluid passage 

fluidlcly coupled to the first fluid passage; 
an expandable tubular liner movably coupled to the expansion cone; and 
an eSvpandable shoe coupled to the e^q^andable tubular linen 
wherein the expansion cone is adjustable to a plurality of stationary positions. 

2. The apparatus of clafm 1 . wherein the expandable shoe includes a valveable fluid ' 
passage for controlling the flow of fluidic materials out of the expandable shoe. 

3. The apparatus of daim 1 , wherein the expandable shoe irK:ludes; 
an expandable portion; and 

a remaining porHon coupled to the expandable portion; 

wherein the outer circumference of the expandable portion is greater than the outer 
crrcumfBrence of the remaining portion. 

4. The apparatus of daim 3, wherein tlie expandable portion indudes: 
of)e or more Inward folds. 

5. The apparatus of daim 3. wherein the expandable portion indudes: 
one or more corrugatiorvs. 

6. The apparatus of dabn 1 , wherein the expandable shoe indudes: 
one or more inward folds. 

7. The apparatus of claim 1 , wherein the expandable shoe indudes: 
on^or more corrugations. 

8. A method of forming a welibore casing in a subtenansan fbrmation tiaving a 
preexisting welibore casing positioned in a borehole, comprising: 
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installing a tubular liner, an adjustable expansion cone, and a shoe in the borehote; 
radially expanding at least a portion of the shoe by a process comprising: 
adjusting the adjustableiexpansion cone to a first outside diameter; and \ 
injecting a fluidic material into the shoe; and 

radially e?;panding at least a portion of the tubular liner by a process comprising; 
adjusting the adjustable jB;;pansion cone to a second outside diameter and 
injecting a fluidic material into the bpf^ole below the expansion cone. 

i 

9. The method of daim &, wherein the first outside diameter of the adjustabH^ i^cpansion 
cone Is greater than the secondlcKJtsMe diarneter of the adjustable expansion 

10. The method of daim 8, wherein radially expanding at least a portion of th#irtiM 
further comprises: 

lowering the adjustable Mansion cone into the shoe; and 
adjusting the adjustable expansion cone to the first outside diameter. 

1 1 . The method of daim 8, wherein radially expanding at least a portion of the shoe 
further comprises: 

pressurizing a region witl^n the shoe below the adjustable expansion com using a 
fluidic material; anti 

pressurizing an annular region above ttie adjustable expansion cone using the fluidic 
material. 

1 

1 2. The method of daim 8. wiierein radially expanding at least a portion of the tubular 
liner further comprises: 

pressurizing a region withrn the shoe betow the adjustable expansion cone using a 
fluidic material; and 

pressurizing an annular region above the adjustable expansion cone using the fluidic 
material. 

i 

13. A system for fbmiing a weltbbre casing in a subtenanean fonnation having a 
preexisting wellt>ore casing positldned in a boiehoie, comprising: 

means for installing a tubufer liner, an adjustable expansion cone, and a shoe in the 
borehole; 
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means for radially expanding at least a portion of the shoe comprising: 
means for adjusting the adjustable expansbn cone to a first outside diameter; and 
means for injecting a fluldic material into the shoe; and 
means for radially e?qpancJing at least a portion or the tubular liner comprising: 
msans for acljusting the adjustable e^^pansion cone to a second outside diameter, 
and 

means for injecting a fluidic material into the borehole below the adjustable 
'expansion cone. 1 

i 

14. The system of daim 1 3. wherein the frrst outside diameter of the adjustable 
expansion cone is greater than tHe second oulside diameter of the adjustable expansion 

cone. • 

j 

1 5. The system of claim 1 3, wherein the means for radially expanding at least a portion 
of the shoe further comprises: 

means for lowering the adjustable expansion cone into the shoe; and 

means for adjusting the adjustable expansion cone to the first outside diameter. 

16. The system 0f daim 13, wherein the means for radially expanding at least a portion 
of the shoe furOier comprises: | 

means for pressurizing a region within the shoe below the adjustable expansion cone 

using a fluidic material; and 
means for pressurizing an annular region above the adjustable expansion cone using 

the fluidic material, j 

17. The system of daim 13, wl:^rein the means for radially expanding at least a portion 
of the tubular liner further compris^: 

mearts for pressurizing a region within the shoe below the adjustable expan^on cone . 

using a fluidic material; and 
means for pressurizing an ahnutar region above the adjustable expansion cone using 

the fluidic material. I 

t 

I 

18. A wellbore casing positioned in a t>orehde within a subten^nean formation, 
comprising: ! 
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a first weflbore casing comprising: 
an upper pprtion of the fl^t wellljore casing; and 

a lower portion of the first wellbca^ casing coupled to the upper portion of the first 

vvellbore casing; | 

wherein the inside diameter of the upper portion of the first v^lifaore casing it 

than the inside diameter of the lowe r portion of the first ^A^eBbore casing; and 
a second wellbore casingtcomprising: 



an upper portion of the second weRbore casing that overlaps with and is coupled to 

the lower portion qf the first wellbore casing; and 
a tower portion of the seQ|nd wellbore ca^ng coupled to the upper portion of the 

second wellbore casing; 
wherein the inside diameter of the upper portton of the second wellbore ( 

than the inside diarineter of the lowei portion of the second weilboiB t 

and j . 

wt)erein the inside diameter of the upper portion of the first wellbore casing is equal 

to the inside d^me er of the upper portion of the second wellbore ca^ng; 
wherein the second wellbore casing is qoupled to the flr^ wellbore casing by the 

process of: 

installing the second wellbi ire casing and an adjustable e^q^arisbn cone within the 

borehole; j 
radially expanding at least a portion of the io ^r portion of the second wellbore 

casing by a process comprising: 
adjusting the adji^table ex^nsion cone to a first outside diameten and 
injecting a fluidic material irjto the second wejibore casing; and 



radially expanding at least a portion of the upjper portion of the second wellbore 



casing by a process 



cx^mprising: 



adjusting the adjustable expansion cone to abecond outside diameter; and 
injecting a fluidic material in o the borehole below the adjustable expansion cone. 

i 

1 9. The wellbore casing of claim 18. wherein the {first outside diameter of the adjustable 
expansion cone is greater than the second outside diameter of the adjustable expansion 
cone. 
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20. The wellbore casing of cjaim 18, wherein radially expanding at least a portion of the 
lower portion of the second wellbor^ casing further comprises: 

lowering the adjustable expansion cone into the lower portion of the second wellbore 

<^slng; and 1 • . 
adjtisting the sdjusteible expansion cone to the first outside diametsr. 



21 . The wellbore cassig of dalm 18. wherein radially expanding at least a portion of the 
lower portion of the second wellbpre leasing further cornprises: 

pressurizing a region within the lower portion of the second wellbore casing t)eiow 
the adjustable expjansion cone using a fluidic nnaterial; and 

pressurizing an annular region above the adjustable expansion cone using the fluidic 
material 

i 
I 

22. The wellbore casing of clajm 18, wherein radially expanding at least a portion of the 
upper portion of the second weUbore casing further corriprises: 

pressurizing a region withii^ the lower portion of the second wellbore casing below 
the adjustable expansion cone using a fluidic material; and 

pressurizing an annular regioni above the adjustable expansion cone using the fluidic 
material. 



23. An apparatus for forming a wellbore casing in a borehole located in a subterranean 
formation indudihg a preexisting w ^llbpre casing, comprising: 
a support member indudinsj a ^rst fluid passage; 

a first adjustable expartsionjcone coupled to the support member including a second 

fluid passage fluididy coupled to the first fluid passage; 
a second adjustable expan^onicone coupled to the support member induding a third 

fluid passage fluididy coupled to the first fluid passage; 
an expandable tubular finer novably coupled to the first and second adjustable 

expansion cones; an j : 
an expandable shoe coupled toHhe expandable tubular liner. 



24. The apparatus of dalm 23. 
passage for controlling the flow of fluidic 



\l/hereih the expandable shoe indudes a valveable fluid 
nnaterials out of the expandable shoe. 
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25. The apparBtus of claim 23, wherein the expandable shoe includes: 
an expandable portion; 4nd 

a remaining portion coupied to the expandable portion; 
I 

whersin the outer circumference of the e^andable portion is greater than the outar 

■> ■ 

circumfei^ce of ihsa renusininS portion. 

26. The apparatus of daim 25, wherein the expandable portion includes: 
one or more inward folds. 



27; The apparatus of claim 25, 
one or more corrugations. 



. v^rein the expandable porGoh includes: 



26. The apparatus of daim 2J wlierein the expandable shoe includes: 
one or more inward folds. 

29. The apparatus of cteim 23| wherein the expandable shoe includes: 
one or more corrugations. 

30. A method of forming a wellbore casing in a subterranean formation having a 
preexisting wellbore casing positioned in a borehole, comprising: 

installing a tubular liner« anjuppei^ adjustable expan^on cone, a lower adjustable 

expansion cone, anjl a shoe In the borehole; 
radiaOy expanding at least ^ portion of the shoe by a pro^ss comprising: 
adjusting the lower adjustable expansion cone to an increased outside diameten and 
injecting a fluidic material imo the shoe; and 

radially expanding at least ^ portion of the tubular lir>er by a process comprising: 
adjusting the lower adjustab^ie expansion cone to a reduced outside diameter, 
adjusting the upper adjustable expansion cone to an increased outside diameter; and 
ir>jecting a fluidic material into the^rehole below the lower adjustable expansion 
cone. 

31 . The method of daim 30, wherein the increased outside diameter of the lower 
adjustable expansion cone is greatejT than the Increased outside diameter of the upper 
adjustable expansion cone. 
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32. The method of claim 30, wherein the reduced outside diameter of the lower 
adjustable expansion cone is less than or equal to the increased outside diameter of the 
upper adjustable e;q>dnsion cone. 

33. The method of dalm 20. v/herein radiaUji' eripanding at least a portion of the shcs 
further comprises: 

lovverirtg the lower adjustable expansion cone into the shoe; and 

adjustf ng the lower adjustable e^q^ansion cons to the increased outside diameter. 

34. The method of daim 30. wherein radially expanding at least a portion of the shoe 
further comprises: 

pressurizing a region within the shoe l>elow the lower adjustable expansion cone 

using a fluidic material; and 
pressurizing an annular region above the upper adjustable expansion cone using the 

fluidic material. 

35. The method of daim 30. wherein radially expanding at least a portion of the tubular 
liner further corr^rises: 

pressurizing a region within the shoe below the lower adjustable expansion cone 

using a fluidic material; and 
pressurizing an annular region above the upper adjustable expansion oone usrrig the 

fluidic material. 

36. A system for forming a wellbore casirrg in a subterranean forn^tion having a 
preexisting wellbofa casing positioned in a borehole, comprising: 

means for installing a tubular liner, an upper adjustable expansion cone, a lower 

adjustable ejqjansion cone, and a shoe in the borehole; 
means for radially expanding at least a portion of the shoe comprising: 
means for adjusting the lower adjustable expansion cone to an increased outside 

diameter; and 
means for injecting a fluidic material into the shoe; and 
means for radially expanding at teast a portbn of the tubular liner comprising: 
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means for adjusting the ower adjustaWe expansion cone lb a reduced outside 
diameter; 

means for adjusting the iipper adjustable expansion cone to an increased otitsida 

diameter; and 

means for injeding ci vluil;^ic maisrial into the fcsorehote below the lower adjustable 
eKpansion cone, 



37. The system of claim 36, 
adjustable expansion cone is 
adjtistable expansion cone. 



herein the increased outside diameter of the lowmr 
greater than the incrsased outside diameter cf the upper 



38. The system of claim 36, 
adjustable expansion cone is less ; 
upper adjustable expansion cone 



39. The system of claim 36, 
of the shoe further comprises: 
means for lowering the 
means for adjusting the 
diameter. 



Nyheneln the reduced outside diarhet^ of the low9r:^,: 
than or equal to (he increased outside diameter «lthe 



herein the means for radially expanding at least a portibn 



bv br adjustable expansion cone into the shoe; and 
lovirer adjustable expansion gone to the increased outside 



40. The system of claim 36, wherein the means for radially expanding at least a portori 
of the shoe further comprises: 

means for pressurizing a rc gion within the shoe below the lower adjustable 

expansion cone usii tg sfluidic material; and 
means for pressurizing an -< rnniilar region above the upper adjustable expartslon 

cone using the fluid t material. 

41 . The system of daim 36, wh ^rein the means for radtaHy expanding at least a portion 
of the tubular liner further comprise 

means for pressurizing a reiiion; within the shoe below the lower adjustable 

expansion cone usim a fluidic material; and 
means for pressurizing an annular region above the upper adjustat}|e expansion 

cone using the fluidid^material. 
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42. A wellbore .casing positi(|ned in a borehole within a subterranean formafion. 

comprising: I 

a first wellbore casing cc|npiising: 
an upper portion of the fi^t wellbore casing; and 

a lower portion ef the firs| vv^lbore casing coupled to the upper portion of the firrt 
v;^llbore casing; 

wherein the inside diamefer of the upper portion of tfieprst wellbore casing b toss 

than the inside dianetier.of the louver portion of the first wellbore cemg; and 
a second wellbore casing|comprlsing: I 

I wellbore casing that overlaps ^rith and Is coupled to 
f the first wellbore casing: and ^ . 

a lower portion of the secclnd wellbore casing coupted tfa the upper portion the 

second wellbore cj sing; 
v^erein the inside diametf r of the upper portion of the second wellbore casing b less 
than the inside dlai leter of the lower portion of tfie second wellbore casino; 



an upper portion of the i 
the lower portion < 



and 



wherein the inside diametdfr of- the upper portion of the fj^t wellbore casing is equal 



of the upper portion of ttiejsecond wellbore casing; 
[e casing is coupled to the first wellbore casing by the 



ire casing, an upper adjustable expar)sion cone, a lower 




to the inside diai 
wherein the second well! 

process of: 
installing the second wel 

adjustable expansicn carte, and a shoe rn the borehole; 
radially expanding at least a portion oFthe lower portion pf the second welJbora 

casing shoe by a precess comprising: j 
adjusting the lower adjustable expansion cone to an increased outside dfameten and 
injecting a fluidic material iruo the tower portion of the second wellbore casing; and 
radially expanding at least a portion of the upper portion of the second wellbore 

casing by a process fcomprislng: | 
adjusting the lower adjustatie expansion cone to a reduced outside dlametePp 
adjusfirig the upper adjustaUe expansion cone to an increased outside diameter, and 
injecting a fluidic material in4> the borehole below the bwer adjustable expansion 
cone. 
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43. The WBllbore casing of darm 42, wherein the increased outside diarreter of the lower 
adjustable expansion cone is greater than the increased outside diameter of the upper 
adjustable expansion cone. 



44. The vi«llbore casing of daim 42, whsrein ihe reduced butside diameter of the lower 
adjustable expansfon cone is les 5 than or equal to the rncreasiad outside diarheier of the 
upper adjustable expansion cone . I 

! 
j 

45. The wellbore casing of cb iim 42. wherein radially expaiiding at least a portion of the 



lower portion of the second wellberd casing further compilses; 

lowering the lower adjustaple expansion cone into the I6wer portion of ttie second 



weni)ore casing; ar-" 



adjusting the lower adjustable: expansion cone to the increased outside diameter. 

46. The wellbore casing of d Jm 42, wherein radially expanding at least a portion of the 
lower portion of the second welibcU casing further comprises: 

pressurizing a region wfthifi the lower portion of the sea »nd wellbore casing below 
the lower adjustable expansion cone using a flulf Uc material; and 

pressurizing an annular reqion^above the upper adjustable expansion cone using the 
fiuidic material. 

47. The wellbore casing of claijn 42, wherein radially expancjing at least a portion of the 
upper portion of the secxind wellbore casing further comprises: \ 

pressurizing a region withinjthe lower portion of the secopd wellbore casing below 
the lower adjustablejexpansbn cone using a fliiidjc material; and 

pressurizing an annular region above the upper adjustable expansion cone using the 
fluidtc material. 



48. An apparatus for forming a |tellbore casing in a boreholellocated in a subterranean 
formation induding a preexisting we llbore casing, obmprisirig: 

a support member induding a firstlluid passage; 

an expansion oone coupted o the support member induding a second fluid passage 
fluididy coupled to th s fi^t fluid passage; 

an expandable tubular liner i lovably coupled to the exparbion cone; and 
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an expandable shoe coJpled to the expandable tubular IJner comprising: 
a vaWeable fluid passag4 for controlling the flow of fluldic materials out of the 

expandable shOE 
an ©npandable portion cdmprising one or more invk'ard folds; and 
a remaining portion coupjsd to ihe e/ipandable portion; 

wfherein the outer drcumSerence of the e^^pandable portion is greater than the outer 

drcumfierence of Y>e remaining portion; 
wherein the ejcpanslon cc ne Is adjustable to a ptural'ity {of stafionary pcsiUons. 

49. A method of fonrring a vw llboreicasing in a subterranean fonnation ha>nng a 
preexistrng weVbore casing poslti >ned In a borehole, comprisrrig: 

installing a tubular liner, a ) adjustable expansion cone J and a shoe in the borehole; 
radially expanding at leas! a portion of the shoe by a process comprising: 
lowering the adjustable ex :)ansrbn cone into the shoe; I 
adjusting the adjustable e; par;i5ibn cone to a first outside diameter, 
pressurizing a region wjthi y the shoe below the adjustable expansion cone using a 

fluidic material; anc ; * 

pressurizing an annular rei [Ion above the acQustable ex||ansion cone using the fluidic 

material; and 
radially expanding at least 

adjusting the adjustable e;d)ansion cone to a second outside diameter; 
pressurizing a region vi^ir the shoe below the adjustabje expansion cone using a 
fluidic material: and 

pressurizing an annular reg on above the adjustable expansion cone using the fluidic 

material; ' \ 

wherein the first outside dia Tieteriof the adjustable expar|ision cone rs greater than 

the second outside ( iameter of the acQustable exisansion cone. 

* • I 
t 

-'• : t 
• ; 

50. A system for forming a well lore casing in a subten^neari formation having a 
preexisting wellbore casing positior sd in a borehole, comprising: 

means for installing a tubula * liner] an adjustable expansion cone, and a shoe in the 

borehole: • 
means for radially expandinc at least a portion of the shoe comprising: 
means for lowering the adjus table expansion cone into th^ shoe; 



3 portion of the tubular liner by a process connprislng: 
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means for adjusting the { idjust^ble expansion cone to a first outside diameter; 
means for pressurizing s region within the shoe below the adjustable expansion oone 

using a fluidic ma Lerial; and 
means for pressurizing a \ annular region above the adjustable e}^pansion cone using 

the Huidic maleris ; and 1 
means for rsdiall^' eT^panc ing d least a portion of the tubular liner comprising: 
means for adjusting the a jjustable expansion cone to a second outside danietar; 
means for pressurizing a egior^ within Hie shoe below tt^ adjustable eKperaion oone 

using a fluidic mat srial; and 
means for pressurtztng ar annular re^bn above the adjustable expansion cona^using 

the fluidic materiai 

wherein the first outside d ameter of the adjustable expansion cone is grBaitBC:th^ 



the second outside 



diameter of the adjustable expansion cone. 



51 . A weilbore casing positlor^ In a borehole within a subterranean formatkm, 
comprising: 

a first weilbore casing oon 
an upper portion of the fir^ wellbWe casing; and 

a lower portion of the first ^/elibore casing coupled to the upper portion of. the first 



weilbore casing; 
wherein the inside diamel 

than the inside dial 
a second wettbore casing 



of the upper portion of the first weilbore casing Is less 



a lower portion of the seooi 
second weilbore 



tter of the lower portion of the first weilbore casing; and 
mprising: 

an upper portion of the second weilbore casing that overiaps with and is coupled to 
the lower portion of |he first weilbore casing; and 

weilbore casing coupled to the upper portion of the 

ng; : 

wherein the inside diametedaf thef upper portion of the second weilbore casing Is less 
than the inside diarater of the lower portion of the second weilbore casing; 
and 

wherein the inside diameterjof thejupper portion of the first weilbore casing is equal 
to the inside dlameta* of the upper portion of the second weUtx>re casing; 

wherein the second weilbore casing is coupled to the first weilbore casing by the 
process of: 1 I 
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installing the second well bore casing and an adjustable expansion cone in the 
borehole; 

radially expanding at lea< t a portion of the lower portion of the second weftbore 

• j « 

casing by a procep corhprising: 
lowering the sjdjustabis 'S^^pansipn cone into the lower portion of the second wellbore 
casing; 

adjusting the adjustable e ^pansion cone to a first outside diameten 
pressurizing a region with n the lower portion of the second wellbore casing below 

the adjustable esp ansion cone using a fluldic material: and 
pressurizing an annular re gion above the adjust^le expansion cone using the fluidic 

material; and ; 
radially expanding at leasi a portion of the upper portion of the second wellbore 

casing by a proces % comprising: 
adjusting the adjustable e) pansion cone to a second outside diameter, 
pressurizing a region withii i the.shoe t)eiow the adjustable expansion cone usirtg a 

fluidic rnateriai; anc 

pressurizing an annular region a^ve the adjustable expansion cone using the fluidic 
material; 

wherein the finst outside diameter of the adjustable expansion cone is greater than 
the second outside jiameter of the adjustable expansion cone. 



52. An apparatus for forming a 



fonmafion including a preensting w ailbore casing, comprising: 



a support member indudinc 



wellbore casing in a borehole located in a subterranean 



a firsi fluid passage; 



a first adjustable expansion cone coupled to the support member including a second 

fluid passage fiuldid / coupled to the first fluid passage; 
a second adjustable expand bn:cdne coupled to the support member including a third 

fluid passage fluidici f coupled to the first fluid passage; 
an expandable tubular liner novalsly coupled to ^e first and second adjustable 

expansion cones; ar d 
an expandable shoe couplei I to thp expandable tubular liner comprising: 
a valveaUe fluid passage fo corMrbfflhg the fkiw of fluidic materials out of the 

expandable shoe; 
an expandable portion comp rising one or more inwards folds; and 
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a remaining portion coup ed 
wherein the outer drcumference 
drcurnference 



• of he 



to the expandable portion; 

of the expandable portion is greater than the outer 
rerhaining portion* 



53, A method of fomnlng a vvi^illbor^ casing in a subterranean formation having a 
pree/asfing wettbof© casing posit aned (n a borehole, comprising: 

installing a tubular liner, a i upp^r adjustable expansion cone, a tower ^ 

e)q)ansion cone, a id aishM in the borehole; 
radially expanding at leas a portion of the shoe by a process comprising: - 
lowering the lower adjusts ble e?^nsiori cone into the shoe; 
adjusting the lower adjustable expansion cone to an increased outside dlamstan 
pressurizing a region withi i the shoe below the lower adjustable expansion qgni^ 

using a fluidic material; and 
pressurizing an annular re )ion above the upper adjustable expansion oone using the 

flutdic material; anc : 
radially expanding at least a portion of the tubular liner by a process compriskio; 
adjusting the lower adjusta t)le expansion cone to a reduced outside diameten 
adjusting the upper adjusts ble expansion cone to an increased outside diameter; 
pressurizing a region wittiir the skoe below the lower adjustable expansion cone 

using a fluidic mate iai; aijd 
pressuriang an annular rec ion atiove the upper adjustable expansion cone using the 

fluidic material; j 
wherein the Increased outs de diameter of the lower adjustable expansion cone Is 

greater than the ina eased outside diameter of the upper adjustable 

expansion cone; an( ; [ 
wherein the reduced outside diarneter of the tower adjustable expansion cone is less 

than or equal to the ncreSased outside diameter of the upper adjustable 



expansion cone. 



1 



54. A system for fomiing a wellliore ciising in a subterranean formation having a 
preexisting welibore casing positioned in a borehole, comprising: 
means for installing a tubula - 1 
adjustable expansior ( 
means for radially expandlnj at least a portion of the shoe comprising: 



linerrfan upper adjustable expansion cone, a lower 
conej and a shoe in the borehole: 
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I 

means for lowering the Ic wer adjustable expansion cone into the shoe; 
means for adjusting the l( )wer acfjustable expansion cone to an Increased outside 
diameter; | 

regrani within the shoe below the lower adjustable 
ing a fluidtc material; snd 



means for pressurinlng a 
e/'^ansion cone ui 

means for pressurizing ar annular region above the upper adjustable e?;pansjon 

cone using the flui iic nidterial; and 
means for radiaily e^cpand ins least a portion of the tubular liner comprising: 
means for adjusfing the Iq ver adjustable eKpsnsksn oone to a reduced out5id<3 

dfamefer; i 
means for adjusting the u| per adjustable expansion cone to an increased outside 

diameter; j 
means for pressurizing a r ^ion Within the shoe below the bwer adjustable 

expansion oone us ng aflijidic material; and 
means for pressurizing an annuisir region above the upper adjustable expansion 

cone using the fluic ic matbrial; 
wherein the irtcreased outs de dian^ter of the lower adjustdbte expansion cone is 

greater than the tnc reased outside diameter of the upper adjustable 

expansion cone; an i \ 
wherem the iBduoed outsk » diamater of the lower adpistable expansion cone is less 

than or equal to the increajsed outside diameter of tiie upper adjustable 

expansion cone. 



in a borehole within a subterranean formation, 



\ comp rising: 



velibore casing; and 
w ^libor^. casing coupled to the upper portion of the first 



I 



55. A wellbore casing positioni 
comprising; 

a first wellbore casing 
an upper portion of the first 
a lower portion of the first 

wellbore casing; 
wherein the inside diameterbf theuppei 

than the inside diameter 
a second wellbore casing 

an upper portion of the secohd wellbore casing that overtaps with and is coupled to 
the lower portion of t^ ftrstjweiibore casing; and 



leijp 
of pit 



r portion of the first wellbore casing is less 
le lower portion of the first wellbore casing; and 
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a lower portion of the second )wpllbore casing coupled to the upper portion of tha 

second wellbore casing^ 
wherein the inside diameter of the upper portion of the second wellbore casing is less 

than the inside diameter of ^e lower portion of the second wellbore casbig; 

snd 

wherein the Inside diameter of:ti^e upper portion of the first wellbore casing to aqual 

to the inside diameter of jthe upper pcfftton of the second welibore cadhg; 
wherein the second wellbore casing is coupled to the first wellbore casing by Vnm 

process of: . > 

installing the second wellbore eesing, ah upper adjustable e)CpansIon cons. andU 

lower adjustable expansion cone In the borehole; 
radially expanding at least a portion of the shoe by a process comprising: . 
lowering the tower adjustable es^ansion cone into the lower portion of the saoond 

wellbore casing; : ! 
adjustir^g the lower adjustable expansion cone to an Increased outside diamater; 
pressurizing a region within the;lower portion of the second wellbore cas^ bekm 

the lower adjustable expansion cone using a fluidic material; and 
pressurizing an annular region atiove the upper adjustable expansion cone using the 

fluidic material; anct j 
radially expanding at least a portion of the upper portion of the second wellbora 

casing by a process oomi^ng: 
adjusting the lower adjustable ex{|ansion cone to a reduced outside diameter; 
adjusting the upper adjustable expansion oane to an increased outside diameter 
pressurizing a region within the lower portion of the second wellbore casing taeiow 

the lower adjustable exparlsion cone using a fluidic material; and 
pressurizing an annular region above the upper adjustable expansion cone using the 

fluidic material; : 
wherein the increased outskle diameter of the lower adjustable expansion cone is 

greater than the increasied outside diameter of the upper adjustable 

expansion cone; and 

wherein the reduced outside diarhilter of the lower adjustable expansion cone is less 
than or equal to the Increa^d outside diameter of the upper adjustable 

expansion cone. i ; j 
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56. An apparatus for forming a wel|bore casing in a borehole located in a subterranean 
fonnation including a preexisting. wellbbre casing, comprising: ! 



a support member defining a first fluid passage;' j 

an erqDansion device coupled tojthe support member defining a second fluid passage 

fiuididv coupted id the flcst fluld;passage; 
an sKpandabie tubular liner movpbly coupled tQ the e^^ansfon device; and 
an e^tpandable shoe coupAed to the expandable tubular I her; 



Whereiri the expansion debice is 



adjustable to a plurality bf stationary positions, 



casing in a subterranear 



fbmiation having a 



and a shoe In the borehole; 



57. A method of forming a wdlbore 

preexisting wetlbore casing positi0ned;in a borehole, comprising 
installing a tubular Kner, an adjustable ^ansion device, 
radialiy expanding at least!a pdrt on of t^e shoe by a process comprising: 
adjusting the adjustable expansion device to a first outsit^ diameter; and 
injecting a ftuidic material into the shoe; and 



a process comprising: 



radially expanding at leastia porfa|>n of the tubular liner by i 
adjusting the adjustable e^anskm device to a secord ou [side diameter; and 
injecting a fluidic material iiiito th^* borehole below the acQi stable expansion device. 



58. A system for fonrung a weQborel casing in a subterranean formation having a 
preexisting wellbore casirig positioned 91 p borehole, comprising: 

means for installing a tubular lineij, an ac|ustdble expansion device, and a shoe in the 

borehole; ! 
means for radially expandirig at jekst a portion of the shoe comprising: 

ustabie expansion device to a first outside 



means for adjusting !the ad 

diameter, and 
means for injecting ^ fluidic material Into the shoe; 



and 



means for radially expanding at ^st a portion of the tubular liner comprising: 

means for adjusting the ad|ustable expansion devic^ to a second outside 
diameter, and 

means for injecting a fluidic^ materfeii into the borehqie below the adjustable 
expansion dei/ice.j 
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59. A welfbore casing positidned bija borehole within a subten'anean formation, 



cx>mpnsmg: 

a first wellbore casing comprising: 
an upper portion of the fir^t \ |?^lli>Dre sing; and 
a lower portion of the firsijvi'ellbore cas nig coupled to the upper portion of the fiTBt 

veetlbore casing; i | ^ I 
wherein the inside diame^r pfitiie upper portion of the first wettbore casing tl Imb 



than the inside diameyr:Of the lower portion of the first wellbore ca8b)g;.and 

Mil 

a second wellbore casing jsoEnprising: 

an upper portion of the second! v^llbore casing that overlaps with and is opupM to 
the lower portion of tii e ^i^t wellDore casing; and 



a lower portion of the secdnd 



wellbore cjasing coupled td the upper portion d[tt»B 



second wellbore c^ing; i 
wherein the inside diameter c f the upper portion of the second wellbore ca^rm is less 
than the inside diailie&r of the Ic yver portion of the second wellbore casing; 

and ^ 'I 

wherein the inside diametejr o tKe uppeij portion cf the first wellbore casing is equal 

to the inside diamej|3r 9f:fl le uppi ir portion of the second wellbore ca^ng; 
wherein the second wellbore casi ig is o lupled to the first wellbore casing by Hie 

process of: • 

installing the second v^ieilHwe casing and an adjustable expansion device 

within the bc^rehole: 
radially expanding a)t least [a portion of the lower |;K]riion of the second . 
r a process comprisir^: 



wellbore cas 
adjusting the 
and 



' 1 

fliid 



ngby 

adjusiable expansion device to a first outside diameter. 



I 



injecting a fliidie rnaterial into the second wellbore casing; and 
radially expanding a1 least a portion of the upper portion of the second 



wellbore casfpgpy a proce^ comprising: 



adjusting the Adjustable expansion device to a second outside 
diam€ 



J a 



ar^ 



injecting a fluediq rh^teria) it^to the borehole below the adjustable 
expan^on cisvice. 
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60. 



An apparatus for forming| a wellbore casing in a borehole located in a subtBrranean 



formation including' a preexisting) wellbore casing, comprising: 
a support member includffig a'-first fluid passage; 

a firef adjustable er^pansiin device coupled to the support member Including a . 

second fluid passage fiilidicly coupled to the first fluid passage; 
a second adjustable enpcjnsion device coupled to the support member indudbio a 

third fluid passage} fluididjy coupled to the first fluid passage; 
an expandable tubular liner mo^j^bly coupled to the first and second adjustaUi 

expansion devices}; and ! 
an expandable shoe coup 



ed tpltie expandable tubular linen 



61. A method of forming a wellbore jcasing in a subten^nean formation having:«*<v : : 
preexisting wellbore casing posl8pned:in a borehole, comprising: 

Iristaliing a tubular liner, ari upp^r adjustable expansion device, a lower adjusteUa 

expansion device, ^nd a fboe in the borehole; 
radially expanding at least a por^pn of the shoe by a process oomprisirYg: 

adjusting the lower adji^able expansion device to an increased outside 

diameter; ai id i l 
injecting a fluidicmiteriai into the shoe; and • 
radially expanding at least a portjon of the tubular Knar t>y a process comprising: 
adjusting the lower Ujustable expansion device to a reduced outside 

diameter; j ;|: 
adjusting the upper adjustable expansion device to an Increased outsidia 

diameter; arid ! | j 
injecting a fluidic ms terial i'pto the borehole below the lower adjustable 
expansion device; 

62. A system for forming a wellpore rpasing in a subterranean fomiatlon having a 
preexisting wellbore casing positior ed in| borehole, comprising: 

means for installing a tubuia r liner|' an upper adjustable expansion device, a lower 
adjustable expansior de\aoe, and a shoe in the borehole; 

■ r 

means for radially expanding at least a portico of the shoe comprising: 

means for adjusting yie lotier adjustable expansion device to an increased 
outside diameter; apd 
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means for injedin^ a flu^dic material into the shoe; and 
means for radially expantjing at jeast a portion of the tubular liner comprising: 
means for adjustiijg the jfpwer adjustable expansion device to a reduced 
outside dis^t^i| 

means for aijusHr^ the upper adjustable expansion device io an inoBased 

outside di^eter||and 
means for injecting a fluidic material into the borehole below the lower 
adjustable ^npansion device. 

! i' 



63. A weltbore casing positior^ in k borehole within a subten^nean formation. 

comprising: 

a first wellbore casing coiTi prising: 

an upper portiwi of the firs : wellliore casing: and 

a lower portion of the first \ /ellboiB casing coupled to the upper portion of the first 

wellbore casing; i |' 
wheiefn the inside dlamete r of th^ upper portion of the first wellbore casing is less 

than the inside diar leterjof the lo^Mer portion of the fifst wellbore casing; and 
a second wellbore casing c omprfsing: 

an upper portion of the sec )nd )|v allbore casing that overlaps with and is coupled to 

the lower portion of he first wellbore casrig; and 
a lower portion of the secor d w^t bore casing coupled to the upper portion of the 

second wedt^ore ca: ing: [ 
wherein the inside diametei of thet upper portion of the second wellbore casing Is less 

than the inside diarr eter bip the lower portion of the second wellbore casing; 

and i • ' 

wherein the inside diameter of theiupper portion of the first wellbore casing is equal 

to the inside diameic r of the upper pcfftion of the second wellbore casing; 
wherein the second wellbore casi^ is coupled to the first weUbore casing by the 

process of: \ \\ 

installing the second wellbore casing, an upper adjustable expansion device, 
a lower adjus [able expansion device, and a shoe in the boretx)le; 

radially expanding at leasiia portion of the lower portion of the second 
wellbore casing shob by a process oomprising: 
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adjusting t >e louver adjustable expansion device to an increased 

oul ^ide idiameter, and 
injecting at material into the lower portion of the second wellbore 

casng;arid 

radially e:;panding at le^ a portion of the upper portion of the second 
\nfenbore ca sinslbif a probess oompri^'ng: 

adjusting tt e low^r adjustable expansion device to a reduced outside 

diar leteii; i : 
adjusting Hh upper adjustable e?^nslori device to an increased 

outs de dikneten and 
injecting a f uidic rnaterial Into the borehole below tfie lower adjustable 

expj nsiort device. 

i : 
i { 

64. An apparatus for forming < wellbore casing in a borehole located In a subterranean 
formation including a preexisting \a ellbpre casing, comprising: 

i • » 

a support member indudin | a fifst fluid passage; 

an expansion device coupll »d tojlhe support member including a second fluid 

passage flukiidy co ipled tp the first flukl passage; 
an expandable tubular finei mo>^biy coupled to the espansion dex^ce; and 
an expandable shoe couple d to the expandable tubular Hner comprising: 
a valveable fluid passage f( r coining the ftow of fluidic materials out of the 

expiandable shoe; 1 ! 
an expandable portion comf risirigjone or more inward folds; and 
a remaining portion couplento tHerexpandable portion; 
wherein the outer drcumferincelof the ei^andable portion is greater than the outer 

circumference of th^remaining portion; 
wherein the expansion devile is adjustable to a plurality of stationary positions. 

65. A method of forming a wellb 3re casing in a subterranean formation having a 
preexisting wellbore casing position )d irx^ borehole, comprising: 

installing a tubular liner, an s djustable expansion device, and a shoe in the borehole; 
radially expanding at least a sortlpn of the^shoe by a process comprising: 
lowering the adjustable e)Cpa iston device into the shoe; 
adjusting the adjustable exp« nsioh; device tto a first outside diameter 
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pressurizing a region withOn the shoe b^lovy the adjustable expansion device using a 

fluidic material; arm 

pressurizing an annular region above the adjustable expansion device using <hf ■ 

fluidic materisl; anjjJ 

radially ei^pandlng at leasu & porSon of the tubular liner by a process compridhB- 
adjusting the sdjus^iable e^ipansion device to a second outside dlam^er; 
priessurizing a regibn within the shoe below the adjustable expansion ctevlcd 

using a flul|ic mabrial; and 
pressurizing an am lutar region above the adjustsbla esxpansion devieil using 

the flutdic n aterial; 
wherein the first oi side cKanrteter of the adjustable expansion device iy 

greater that} the seoond outside diameter of the adjustable i 

device. 

66. A system for forming a vve bore casing in a subterranean formation having a 
preexisting wetlbore casing positic ^ed in a borehole, conrprising: 

means for installing a tubul ir tiner, an adjustable expartsion device, and a shoe in ttie 



borehole; 
means for radially expandidg 



means for lowering the adji stable, expansion device into the shoe; 



means for adjusting the adj 
means for pressuri^ng a re 
device usingafluidi 
means for pressurizing an 



at least a portion of the^shoe comprising: 



jstable expansion device to a first outside diamelar; 
ion within the shoe below the adjustable expansion 
mateNal; and 

Annular region; above the adjustable expansion device 
using the fluidic mat irial; and 
means for radially expandin ; at l^st a portion of the tubular liner comprising: 
means for adjusting the adji stabia expansion device to a second outside diameter; 
means for pressurizing a rei ion v^ihin the shoe l^elow ttie adjustable expansion 

device using a fluidic material; and 
means for pressurizing an a mular region above the adjustable expansion device 
using the fluidic mat 

wherein the first outside diameter of the adjustable expansion device is greater than 
the second outside dlamets? of the' adjustable e?^ansion device. . 
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67. A wellbore casing positio led in a borehole within a subterranean formation, 
comprising: * 

a first wellbore casing cof iprisinp: 

an upper portion of the Tirk welibors casing; and 

a lower portion of the first tr/sllbors casing coupled to the upper portion of the first 

wellbore casing; > 

wherein the inside dtamet ^r or tfib upper portion of the first wellbore casing is less 

ihan the inside dia r^ter litf the lower portion of the first wellbore casing; and 
'i ■ . ■ 

a second wellbore casing :ompr^ing: 

an upper portion of the se< end \^llbore!casing that overlaps with and is coupled to 

tiie lower portion o\ the firist wellBore casing; and 
a lower portbn of <he secxs id wellbore cksing coupled to the upper portion of the 

second welibore ca sing; \ 
wherein the inside diametc r of the upper portion of the second wellbore casing is less 

than the inside drar leter df tiie UsiNer portion of the second wellbore casing; 

and ' 
wherein the inside diamete • of this upper portion of ttie first wellbore casing is equal 

to the inside diame ^r of die upper portiori of ttie second wellbore casing; 
wherwi the second wellboi & casihg is coupled to the first wellbore casing by ttie 

process of: 

installing the second wellbc re casing and an adjustable expansion device in ttie 

borehole; 1 
radially expanding at least a portion of ttie lower portion of ttie second wellbore 

casing by a process comia^sing: 
lowering the adjustable exp msion^device. into the lower portion of the second 

we||t3ore casing; 

adjusting the adjustable exdansion device to a first outside diameter; 
pressurizing a region within the Iqarer portion of the second weltoore casing below 

the adjustable expar sidn dbvice uising a ftuidic material; and 
pressuridng an annular regi jn above tiieladjustable expansion device using the 



fluidicniaterial;and 
radially expanding at least 
casing by a process 



portidii of ttie upper portion of ttie second wellbore 
x>mpnblng: . 



adjusting tiie adjustable exp insioriidevicelto a second outside diameter; 
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pressurizing a region within the ishoe below the adjustable expansion device usbig' a 

fluidic material; ana 

pressurizing an annular region above the adjustable expansion device using Hvt . 

fluidic material; 

wherein the first outside dbmelsr or thsi adjustable e^ansion device Is grealir.than 
the second outsidd dianri^tBr of the adjustable e:pansion device. 

•-• • 

68. An apparatus for fomiing a wellbbra casing in a borehole located in a subtBrfmsan 
fomiation Induding a preenlsting ipllborp casing, comprisi^^ ^ 
a support member induding a fid^ fluid passage; 

a first adjustable expansioiji devicp coupled to the support member induding a 

second fluid passaae flulc|cty cocipled to the ffast fluid passage; <^ 

a second adjustable expanblon device coupled to the support member indudbig 9 
third fluid passage I iuidld^ coupled to the first fluid passage; 

an expandable tubular linei mova[>ly coi^led to the fin?t and second acQustabie 
expansion devices; and i j 

an expandable shoe couple d to ttte expalhdable tubular liner comprising: 

a valveable fluid passage fbr contblUng the flow of fliridic materials out of the 



exparulable shoe; 
an expandable portion combrisingjone or more inwards folds; and 



a remaining portion couplec 



wherein the outer drcumfer E^nce of the expandable portion Is greater than the outer 



drcumferenceofthc; 



aiid 



installing a tubular liner, an 

expansion device, 
radially expanding at least 
lowering the lower adjustab 
adjusting the lower adjustab 
pressurizing a region within 
using a fluidic 



tothcf expanffSable portion; 



ling portion. 



69. A methcxj of forming a wellt lore c^ing inja subterranean formatipn having a 
preexisting wellbore casing positior ed in 4 borate, oomprisirtg: 



ipperjadjustable expansion device, a lower atQustaUe 

a sHoe in t^e borehole; 
portiq|i of the! shoe by a process comprising: 
b exp^sion device into the shoe; 
e expansion device to an increased outside d'tameter, 
he below the lower adjustable expansion device 
tand 



AMENDED SHEET (ARTICLE 19) 



wo 21103/(171086 



PCT/ljS2m)3/0(Hir>(»9 

80 • 



pressurizing an annular r^lon ci^ove ttie upper adjustable expansion device using 

the fluidic materialj and • | 
radially expanding at leas! a por Don of the tubular liner by a process comprising: 
adjusting the lower adjustable sr^^iansion device to a reduced outside diameter, 
adjusting the upper adjustable epansicin device to an increased outside diameter; 
pressurizing a region \;^Mthih th® dioe be^ow tl>a lower adjustable e^^pansion device 

using a fluidic material; J|)d \ 
pressurizing an annular reoion aiBove th^ upper adjustable expansion device using 

the fluidic matenal;! 

wherein Urn increased out: iide diameter bf the lower adjustable expansion device is 
greater than the inc reas^j outside diameter of the upper adjustable 

expansion device; and | 

; .1. i 

wherein the reduced outsic e d[ar7)eter oil the lower adjustable expansion device is 
less than or equal t > the illcreas^d outside diameter of the upper adjustable 
expansion device. : \ 

; :| i 

70. A system for forming a wetlborB casing in a subterrartean fonmation hav'mg a 
preexisting wellbore casing posttiobed ih'ia bore^e. comprising; 

means for Installing a tubular liner« an u^r adjustable expansion device, a bwer 

adjustable expansicn devj^, and a shoe In the borehole; 
means for radially expandirjg at lepst a portion of the shoe comprising: 
means for lowaring the low( \t adjiistable expansion deylde into the shoe; 
nneans for adjusting the \m sr adjl|stable lexparision de^4ce to an increased outside 

diameter; i J . ? 

means for pressurizing a re jion wkhin tlie shoe l^elow the lower adjustable 

ji i 

expansion device us ing a fMdic niiaterial; and 
means for pressurizing an shnularregioniabove the upper adjustable expansion 

device using the fluii lie msi^rial; sbid 
means for radially expandin j at iJ^st a portion of the tubular liner comprising: 
means for adjusting the low ^r adj^table expansion device to a reduced outside 

diameter; ! j* ; 

I* j 

means for adjusting the upp br adjustable expansion device to an increased outside 
diameter, 
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means for pressurizing a ^ sgionlyinthjn the shoe below the lower adjustable 

expansion device using ^fluidicimaterlal; and 
means for pressurizing an annular region above the upper adjustable expansioij^ . 

device using the tluidic nisterial: 
\n/hcrein ihe increassd ouls iide diameter of the lower adjustable e^anslon d^wfipe is 

greater than the in<|-aase(S outside diameter of the upper adjustable 

expansion device; and 
wherein the reduced outsic e diai^Wter of the lower adjustable expansion dgvto h 

less, than or equal tp the increased outside diameter of the upper acfittWile 

expansion device. 



71 . A wellbore casing positioned in ajbcvehole within a subterranean fomiain!i|»^-^ 
comprising: '\ 

a first wellbore casing comi >rising| 

an upper portion of the first wellbdre casing; and 

a tower portion of the first v ellbore casing coupled to the upper portion of the first 

wellbore casing; *:> . 

wherein the inside diametei of thef upper portion of the first wellbore casing is less 

than the inside diarr eter o| the lower portion of tbe first wellbore casing; and 
a second wellbore casing o imprtsjng: 

an upper portion of the sea md v^lbore casing that overtaps with and Is coupled to 

the lower portion of ihefiiisi weObore casing; and 
a lower portion of the secon d weHl^re casing coupled to the upper portion of the 

second wellbore cas ing; i 
wherein the inside diameter of the upper portion of the second wellbore casing is less 

than the inside diam ^ter of the hswer portion of the second wellbore casing: 

and 

wherein the inside diameter of thelupper portion of the first wellbore casing is equal . 

to the inside diamete r of the upper portion of the second wellbore casmg: 
wherein the second wellbor« i casinp is coupled to the first wellbore casing by the 

process of : : | 

installing the second wellbof ^ casing, an upper adjustable expansion device, and a 

lower adjustable exp ansion device in the txarehole; 
radially expanding at least a portiq^ of the shoe by a process comprising: 
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lowering the lower adjustable ex|}ansion device into the tower portion of the second 

wellbore casing; ; | 
adjusting the lower adjustable escDansion device to an increased outside diameten 
pressuriDng a region within the l^wer portion of the second wellbore casing below 

the lower adjustable e>;pan5ion device using a fiuidic material; and 
pressurizing an annular region atjove tiie upper adjusfaUe e/'^ansion device using 

the ftuldic material; and i] 
radially e^^anding at least a pQd\hn of the upjper portion of the second wellbore 

casing by a process comppsing: 
adjusting the lower adjustable eKoansion device to a reduoed outside diameter. 
adjusSr^ the upper adjustable ex|>anslon device to an increased outside diameter; 
pressurizing a regbn within the Icwver portion of the second wellbore casing below 

the lower adjustable e}q}a!lsion device using a fluidic material; and 
pressurizing an annular region abpve the upper adjustable expansion device using 

the fluidic material; :| 
wherein the increased outside diameter of the lower adjustable expansion device is 

greater than the increased'outside diameter of the upper adjustable 

expansion device; and 
wherein the reduced outside diameter of the lower adjustable expansion device is 

less than or equal to the increased outside diameter of the upper adjustable 

expansion device. 

72. An apparatus for radially expandin a and plastically defonning a tubular member, 
comprising: 

means for injecting fluidic material! ; into the tubular member to radially expand and 

plastically deform the tubutir member, and 
means for radially expanding andF elastjcally defonning the tubular member by 

displacing an expansion de i/ice within the tubular member. 

73. A method of fomning a wellbore ca sing in a subterranean formation havinig a 
preexisting wellbore casing positioned in;2 borehole, comprising: 

installing a tubular liner, an adjust;^ >le expansion device, and a shoe in the borehole; 
radially ejqi^anding at least a portioQ of the shoe by a process comprising: 

adjusting tiie adjustable a^nsion device to a first outside diameter, and 
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injecting a fluidic material into 
radially expanding at least a portipn 
adjusting the adjustable 
displacing th& adjusi 



the shoe; and 

of the tubular liner by a process comprising: 
e:(;pansion device to a second outside drametQt;-and 
device relative to the tubular liner. 



'table e}4>ansion< 



74. A system for forming a v/ellbore ^casing in a subten^nsan formafion ha^dng a 
preexisting wellbore casing positioned in a borehole, comprising: 

means for installing a tubular lineri an a<4*ustable e>cpansibn device, and a 9hM in the 

b>orehole; . *' | * ' 

means for radially expanding at i^st a portion of the shoe compiising: 

means for adjusting the a<i justable expansion device to a first outside 



diameter; and 
means for injecting a ftutdlfe material into the shoe; and 



means for radially expanding at least a portion of the tubular liner pomprising: 
means for adjusting the adjustable expansion device to a second outside 
diameter; arni 

means for displacing the adjustable expansion device relative to the tubular 
liner. 

75. A wellbore casing positioned in a ix3rehoie within a subterranean formation, 
comprising: 

a first wellbore casing comprising: 

an upper portion of the first wellbbse casing; and 

a lower portion of the first wellbore casing coupled to the upper portion of tlie first 
wellbore casing; 

wherein the inside diameter of the lipper portion of the first wellbore casing is less 

^an the inside diameter of the lower portion of the first weillxire casing; and 
a second wellbore casing comprisii ig: 

an upper portion of the second wel bore casing that overlaps with and is coupled to 

the lower F>ortion of the first wellbore casing; and 
a lower portion of the second wellb m casing coupled to the upper portion of the 

second wellbore casing; . 
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wherein the inside diameter of the 
than the inside diameter 6 

and |j 

wherein the Inside diameter of the 

iil 

to the inside dis^meter of t1 
wherein the second w»ellbor« 

process of: . ^ 

installing the second weHbibre casing and an adjustable esqpansion davioe 



upper portion of the second wellt>pre casing Is less 
the lower portion of the second weilbore casing; 

upper portion of the first weilbore casing is equal 
B upper portion of the second weilbore casing; 
AftQ is coupled to die first weilbore casing by ttie 



vi<(ihin the borelide; 



radially expanding at lee^ 
weilbore casing by: 



9 portion of the lower portion of the second 
» process comprising: 
adjusting the adjiisll able expansion device to a first outside 



and 

Injecting a fluldic 
radially expanding at !ea4fP 



weilbore casing b)( a process comprising: 
adjusting the adjustipbie expansion device to a second outside 

ible expansion device relative to the tubular liner. 



iterial into the second weilbore casing: and 
portion of the upper portbn of the second 



diameter; -ar 
displacing the adjur 



76. A method of forming a weilbore casing in a subterranean formation having a 



preexisting weilbore casing positioned in 
bistalling a tubular liner, an upper 



borehole, comprising: 
Adjustable expansion device, a lower adHustable 
expansion device, and a sh ^e in the bcmhole; 
radially expanding at least a portioi i of the shoe by a process comprisir^: 

adjusting the lower adjust^ le expansion device to an increased outside 

diameter, and 
injecting a fluidic material fd X) the shoe; and 
radially expanding at least a portion i 
adjusting the lower adjustalik 

diameter; . j 
adjusting the upper adjusta 

diameter, and | 

• I' 

displacing the upper adjustable expansion device relative to the tubular liner. 



of the tubular liner by a process comprising; 
e expansion device to a reduced outside 

le expansion device to an increased outside 
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77. A system for forming a wellbore c^ing in a subterranean fonnation having a 
preexisting wellbore casing positioned iri|a borehole, comprising: 

means for installing a tubular linen an upper adjustable e/^nsion d^ivics, a lower 

adjustEjsle e^anston devrpe, and a shoe ^ the borehole; 
means for radiaify e;q?anding at (east a portion of the shoe comprising; 

means for adjusting the Idwer adjustable expansion device to an increased 

outside diameter^ 'ahd 
means for injecting a fluicSs material into the shoe; and 
means for radially expanding at least a portbn of the tubular liner comprising: 
means for adjusting the lower adjusteble expansion device to a reduced 

outside diameter; {i 
means for adjusting the UR|)er adjustable expansion device to an Increased 

outside diameter; ai id 
means for displacing the u^per adjustable expansion device relative to the 
tLfcuiar liner. 

78. A wellbore casing positioned in ^ f orehole within a subterranean formation, 
comprising: !| 

a first weHbore casing comprising!:; 
an upper portion of Vha first wellboj a casing; and 
a loMrer portion of the first vifellbbre casing coupled to the upper portion of the first 

\Netlbord casing; . ! j 
wherein the inside diamefertsf.thejupper portion of the first wellbore casing is less 

than the inside diameter otinYe lower portion of the first wellbore casing; and 

• ■ ''i 

a second weillx)re casing ccOTprisimg: 

an upper portion of the second wellbore casing that overlaps with and is coupled to 

the lower portion of the rirsti wellbore casing: and 
a lower portion of the second wellK)re casing coupled to the upper portion of the 

second weHbore casing; l|j 
wherein the inside diameter of Ihejuipper portion of the second wellbore casing is less 

than the inside diameter of |»^ lower portton of the second wellbore casing; 

and ill 
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j|» j 

wherein the inside diameter of thej upper portion of the first welibore casing is equal 

.III j . 

to the inside diameter of tHe upper portion of ttie second welibore casing; 
wherein the second welibore casing is coupled to the f rst welibore casing by the 



process of: j 
installing the second well^e casing, an uppeff adjustable e^cpansion device, 

a lower adjustable e?^pansion device, cii|id a shoe in the borehole; • 
radially expanding at le^t; ja portion of the lower portion of the second 
welibore casing shbe by a process comprfsing: 
adjusting the la\^en^dju$table er^ansicjn device to an increased 
out^dedisaineter, and i 



injecting a flUidicjHfaterial into the lowed portion of the second welibore 
casing; a^l ' j 

radially expanding at lea^jtla porSon of ttie upp^ portion of the second 



: 

welibore easing b^ B process comprising: 



adjusting thellow^lijadjustable expansic^ device to a reduced outside 



dbmeter,'^' ' 



en' ill 

\ :|i ! 
adjusting iheiupperiadjustable expansion device to an Increased 

• * i i-.j .1 
outside dimeter; and 

displacing the upjsBar adjustable expansbn device relative to the 

tubular lineiii! 
Ill 
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